
DOCUMENT RESUME

ED 059 593 56 EM 009 583

AUTHOR Komoski, P. Kenneth
TITLE Toward the Development of Effective Instructional

Technology for American Education.
INSTITUTION Educational Products Information Exchange Inst., New

York, N.Y.
SPONS AGENCY Of fice of Education (DHEW), Washington, D.C. Bureau

of Research.
BUREAU NO BR-8-0571
PUB DATE [ 6 9 ]

NOTE 22p.; This is one of the support papers for To
Improve Learning; A Report to the President and the
Congress of the United States by the Commission on
Instructional Technology, ED 034 905

EDRS PRICE MF-$0.65 HC-$3.29
DESCRIPTORS *Educational Development; Federal Aid; *Instructional

Materials; Instructional Media; *Instructional
Systems; *Instructional Technology; Material
Development; Multimedia Instruction; Program
Development; Publishing Industry

ABSTRACT
Three trends have shaped the goals of instructional

technology during the last ten years. These are: a trend toward
multi-disciplined approach to achieve specific learning objectives
through field testing; a trend toward the development of more
complex, multimedia, expensive equipment, materials, and systems; and

a trend toward programs designed to facilitate individualized
instruction. Most of the present instructional systems, however, are
developed by a team consisting of a few subject matter specialists,
writers, and editorial people organized and funded by an educational
publisher. Development costs for such a system may run $200,000, even
without systematic evaluation in the field. Present business
strategies and the present pattern of federal funding tend to hinder
rather than help the development of new instructional systems.
Business strategies call for selling more of the presently developed
material rather than pursuing new ones; the federal funding pattern
has tended to be hit-or-miss without effective leadership or control.
Progress toward more effective instructional technology might be made
if the federal government funded a company willing to undertake the
development of a specific instructional system to the point at which

a significant number of school systems voluntarily elect to use the

system at local expense. (JY)



141
ch
Lel

U.S. DEPARTMENT OF HEALTH,
EDUCATION & WELFARE
OFFICE OF EDUCATION

CD
THIS DOCUMENT HAS BEEN REPRO.
DUCED EXACTLY AS RECEIVED FROM
THE PERSON OR ORGANIZATION ORIG
INATING IT. POINTS OF VIEW OR OPIN
IONS STATED DO NOT NECESSARILY

LiJ REPRESENT OFFICIAL OFFICE OF EDU
CATION POSITION OR POLICY.

Toward. the Development of Effective Instructional Technology
for American Education

P. Kenneth Komoski,
Director
EXIE Institute
386 Park Avenue South
New York, New York 10016

This paper was prepared at the request of the Study of Instructional
Technology, Sidney G. Tickton, Executive Director, 1424 16th Street,

N. W. , WashiA, gton, D.0 . 20036.

Requests to quote from this paper should be directed, to the above
address, until its publication or release by the Commission for

Instructional Technology.



PREPARED AT THE REQUEST OF STUDY OF INSTRUCTIONAL TECHNOLOGY

P. Kenneth Komoski
EPIE Institute
386 Park Avenue South
New York, New York 10016

Toward the Development of Effective Instructional Technology
for ArmericamEducation

I. Development During a Decade of Change

About a decade ago, when a number of forces in our society had success-

fully begun militating for changes in American elementary and secondary edu-

cation, I had two experiences which I now offer as "anecdotal background data"

for the discussion at hand.

The first of these experiences occurred during a visit to the office of

an educational publisher in early 1958 before Sputnik and the passage of the

National Defense Education Act. We were speaking of one of that publisher's

most successful mathematics textbooks at the time, and I was told of the

difficulty in editing the text some years earlier. The original manuscript

had been written entirely on large sheets of brown wrapping paper by an

impecunious but talented retired teacher. Just why the publisher had risked

his investment of time, money, and an editor's eyesight on that particular

teacher I do not recall, but it was perfectly clear that those investments had

paid off. The textbook that resulted from the manuscript had clearly met the

test of the educational marketplace; it had sold many thousands of copies and

had been used to teach hundreds of thousands of students. The cost of turning

that manuscript into a textbook, including printing and marketing, may have been

as much as but probably not more than $75,000. For this sum (a portion of

which had been the investment of a retired teacher's "free time" in the hope

of royalties), the publisher had got a product he was able to mass-produce for

potentially every mathematics student in the country.
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The second experience came about a year later at a conference where I

met a number of people newly associated with the first federally funded cur-

riculum development prot'act. The project was being organized to produce a

course in high school physics and, like subsequent federally funded curriculum

projects, it had enlisted the services of dozens of scientists and science

educators, who organized and designed the course, and who were to be assisted

by scores of teachers, writing and field-testing the materials with high school

students prior to commercial large-scale distribution. The cost of developing

these materials (books, films, laboratory equipment, etc.), all designed for a

market containing only a small segment of the country's high school population,

has been estimated by a reliable source at about S7-million.*

These two cases from the annals of instructional materials development have

not been cited to raise the question of whether the materials for a physics

course,produced at a cost of some one hundred times more than the cost of materials

for a mathematics course, are one hundred times as instructionally effective.

Whatever the anwer to this question, given certain economic, political, techno-

logical, and educational trends that have developed during the last decade, the

question in that form is irrelevant. The questions that are relevant are; "How

do we develop instructional materials, equipment, and systems that are demon-

strably effective in the sense that they do what they have been designed to do

with specific types of individual learners?" and "What are the chances that in-

structional technology of this quality will be produced in any quantity during

the decade aheadl"

While we are attempting to come to grips with these critically important ques-

tions, we will also be forced to look rather closely at the grawing

* Some of this expense must be attributed to the "start-up" costs of the whole

curriculum reform movement, which may be legitimately allocated to this first

large-scale project.
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interdependency of education and industry in this country ). but first we must

examine three trends that have shaped the development and present condition of

instructional technology during the last ten years. These are: one, a trend away

from the "intuition-honed-by-experience-and-shaped-by-an-editor" school of de-

velopment toward the "multi-disciplined-team-working-to-achieve-specific-learning-

objectives-through-field-testing" school of development (i.e., a major step in

the evolution of a rationally based instructional technology); two, a trend away

from the standard textbook toward the development of more complex,multi-mediated,

expensive materials, equipment, and systems; and three, a trend away from a master

curriculum for all students in a mass-instruction program toward multi-mediated,

multi-level programs intended to facilitate individualized learning. As we shall

see, the question of whether today's emergent instructional technology may ef-

fecti%.ne'ly meet today's changing.educational needs depends on a number of factors

related to these trends. Some of these factors seem to point to an affirmative

answer and suggest specific and successful responses to these needs; others seem

to prohibit the possibility of fulfilling these needs for some time to come.

II. The Present Pattern of Developing Instructional Technology

As a result of the events of the last decade, the instructional materials

being developed today are seldom, if ever, created by retired teachers armed

with teaching experience, perseverance, brown wrapping paper, and a good editor.

On the other hand, most of today's materials are not yet being developed by

the large complex multi-disciplined:teams qf scholars, teachers, writers, pro-

ducers, editors, technicians, cameramen; artists, psychologists, instructional

* P. K. Komoski, "The Second Industrial-Instructional Revolution -- The Growing
Interdependency of Industry and Education," 14th Annual Educational Media
Leadership Conference, University of Iowa, 1968



technologists, and field researchers working together to produce materials de-

signed to achieve specific learning objectives with individual learners.

The prevalent pattern of developing instructional materials today usually

does involve a team, but a modest one made up of one or more subject matter

specialists and a few writers and editorial people organized .and funded by an

educational publisher. The team usually works together over a period of years .

and is often titularly headed by an educator with a national reputation. In

reality, the team is more apt to be directed by an editor of the publishing

company financing the project, and the actual creation of the materials may be

done by one or more junior editors. Most often, the team does not include field

:researchers whose job it is to force the team from intuition toward empiricism

(if not science) by providing the creators of the materials with systematic feed-

back, collected from learners, on the instructional effectiveness of the mater-

ials as they are being developed.

The cost of having such a team develop sufficient materials for a year of

instruction, without systematic formative evaluations in the field, may run as

much as but usually not more than, $200,000. Thus, the costs

for today's common pattern of development are greater than similar costs were

ten years ago, but they do not approach the costs associated with the method

of materials development represented by the large federally funded curriculum

projects described earlier. Of course, those federally funded teams continue

to produce naterials and those materials are marketed by commercial producers.

However, only a handful of the many commercial producers who do not have access

to materials so designed have been willing or able to invest the larg,1 sums of

developmental capital needed for the -empirical shaping of instructional materials
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by "inhouse" teams. In their defense, it should be noted that in some cases

the cost of such evaluations can be so great in relation to the cost of de-

veloping the materials themselves and to the size of the potential market for

these particular materials as to lie well beyond the funds of all but the lar-

gest educational producers. This cost of pre-marketing formative evaluations

is clearly an inhibiting (and in some cases a prohibiting) factor in the large-

scale development of effective instructional materials, systems, and services

that will demonstrably meet the needs of learners.

When it comes to the prevalent pattern of developing instructional equip-

ment or "hardware," the over-riding fact is that with very few exceptions such

equipment is not developed specifically for the purpose of instruction. Most

so-called "educational hardware," i.e. projectors, recorders, television systems,

etc., have been created for the general conaumer market. The cost of creating

hardware systems for the specific purpose of making instruction more effective

has nelrer seemed economically justified to equipment producers. (The largest

producer of such "hardware" did only 20% of his business in the educatton market

in 1968.) In one sense, one may argue that this makes it possible for flucation

to acquire equipment it might not otherwise have access.to, but this dependence

on "what is available" has made it impossible to discover how effective technology

developed specifically for educational purposes might be. One exception to this

general pattern of "haniware" development during the last decade has been the

teaching machine, but it, more than any other "hardware," has suffered not only

from chaotic incompatibility, and from a dearth of effective "software," but from

premature comnercialization that took the form of blatant claims of universal

effectiveness generalized from a handful of well-developed teaching machine pro-

grams. The only piece of "hardware" that has been primarily developed for

6



educational use and has worked well is the overhead projector.

All of this adds up to a present pattern of development that may be des-

cribed as an almost random groping toward the development of effective artifacts

of instructional technology. But perhaps this is all anyone has a right to ex-

pect after ten years of zealous effervescence and sporadic efforts. The questions

to be answered during the next ten years are "How can this technology be used to

produce effective and desirable educational results?" and "How can we best know

what specific technological artifacts ought to be developed?" The answer to the

latter question does not lie, as is so often suggested, in having educators, or

for that matter anyone, arbitrate what sorts of products the education industry

ought to set out to produce. Such an approach, at best a futile exercise, at

worst could developf into an effort by educators (who tend to think that "improving

the use of instructional technology" means using more of the products they have

been using) to build an educational Maginot Line of 16 mm projectors and record

players as their answer to the challenge of the future.

Whether a decade from now we are to end up safe and sorry or equipped with

new and effective tools of instruction depends to a very great extent on how the

changing education industry continues to change and how much value is placed on

the task of developing effective instructional technology -- not just by that

industry, but by the Congress, state legislatures, local school boards, and, in-

dividual taxpayers. u
At
'N the present time, the prognosis for the next decade seems

far from good. In an effort to understand why, let's look at the changing education

industry and the "education market" it serves.
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III. Present Business Strategies and the Present Pattern of Federal Funding
Hinder Rather than Help the Development of New Instructional Technology

The present strategy of most (not all, but most) companies in the education

industry is to give the educator what he wants to use at the price the educational

market will bear. This has *Oen a sound successful business strategy for many

years and, in the view of many, there is no reason to believe that it could not

remain so for many years to come. There is some question, however, as to how

sound and successful an educational strategy it might be. The reason this question

may be validly raised is, as we have already mentioned, that when the working

educator, with little time left over from "running the shop," thinks about what

his needs are, he tends to think in terms of products that are familiar and already

available, rather than of those that are unfamiliar or those that "ought" to be

available. Thus, for the most part, industry cannot learn what it needs to know

from the educator directly. In a technologically dynamic society in which he

has not been particularly active, the educator has few answers as to what instruc-

tional technology ought to be developed to meet changing educational needs.

From the business standpoint, therefore, the safe thing may be to continue

to produce the traditional sorts of mass-instruction materials, thereby satisfying

the educational purchaser, but not, unfortunately, the educational consumer, who

is the individual learner. He, the student, is increasingly frustrated by these

traditional educational materials; he has been told all his life that he is to be

given every opportunity to develop as an individual, and that he will be allowed

to make his own choices as to what products he uses in developing his individuality.

And he has had his individual choice in so many other areas -- from "variety packs"

of cereal in the morning to any one of the stations on his very own transistor

radio at night. But the education industry is still far from making tech-

nology as responsive to the individual as other industries have managed

to make it, for instance, in the areas such as mass conmunications and



food processing. And, even if educators and industry could discover and agree

upon what products ought to be made and marketed to meet the needs of individual

learners, products designed to meet those needs will not necessarily be forth-

coming, because of what might be called the confounding economics of the new

instructional technology. Some economic peculiarities arise from the traditional

economic and social facts of American education life, with which hitherto non-

educational corporations are often totally unacquainted. Others are functions

of more substantive educational factors.

One extremely important economic fact is that, despite the frequently cited

bit of information that the educational sector of our economy expends some 50-

billion . annually and is expanding, the actual market for products and

services traditionally purchased for educational purposes is only a very small

percentage of this figure. Close to two-thirds of the total monies expended

each year on public education are spent for the professional salaries of public

employees engaged in teaching or in managing the country's largest locally con-

trolled public service. Another large percentage of these monies goes toward'

maintenance, repair (one large dity system is reported to have spent over $1,000,000

repairing broken windows last year), and construction of buildings. Other large

amounts are spent on amortization, transportation, and an array of general admin-

istrative expenses. As a result, and much to their chagrin, many new corpora-

tions in the education industry have discovered that the portion of the total

education market for which they are competing with otheircompanies is worth per-

haps $2-billion to $3-billion rather than 050-bi11ion. The question is whether

a two or three billion dollar market is large enough to justify the competitive

efforts of a Xerox, a Litton, both an RCA and an CBS, a Westinghouse and a

General Electric, a Time-Life and a McGraw-Hill, a Sylvania and a Raytheon. The

answer to this question at present would seem to be "no" -- Xerox, RCA and



Raytheon have recently cut back drastically within their education divisions and

other companies maintain a "wait and e" attitude. To make the answer "yes"

will clearly require the opening up of markets for new types of educational pro-

ducts and services. It is also quite clear that this "market development" cannot

be accomplished by the industry alone, not only because of the economics of the

situation but because nothing has been done to spell out what is needed. Even

after ten years of federal funding, which has increased the local school systems'

purchasing power by a really large factor, the market has not changed materially.

iThe increased funds have been used, as i ght be expected from what has been said

earlier, to further increasing use of e isting technologies for traditional in-

structional purposes.

Therefore, federal support has not (excpt in the case of some of the large-

scale curriculum projects and of programed instruction) led to the development of

new technologies or individualized applications of existing technologies. Seldom,

if erer, has federal money been given directly to the education industry for the pint.

pose of developing entirely new products and services (a phenomenon which occurs

frequently in such "public service" sectors of the economy as transportation,

communication, aero-space, national defense, and even agriculture). When federal

dollars do support developmental activities, it is usually through the indirect

mechanism of a joint project with a federally supported, university-based research

and development center or a regional laboratory, often conducted at the risk of

strained industry-university relationships, and some questions about the university

professor as entrepreneur. And even this indirect funding raises fears on the

part of some local educators that the federal sponsorship will result in undue

influence on local decision-making because the donors will eventually establish

10
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specifications (in this case, curriculum objectives) of the sort that are es-

tablished by the Department of Defense when it contracts with industry to develop

a new weapons system.

Some of the new corporate conglomerates, experienced in providing goods and

services to the military, might welcome the specification of "good clear curricu-

lum objectives" by any agency whether federal, state, or local. These military-

system-builders-turned-educationalsuppliers are learning that in the "software"

field it is very hard to pin educators down. They are also learning that most

of the companies now selling "hardware" to education are marketing products (pro-

jectors, tape-recorders, television equipment, etc.) which were developed for

sale in the general consumer market -- and perhaps modified slightly for sale to

school systems. These established hardware producers ( over 90% of whose business

may be in .markets other than education) will resist any requirement to change

their products to conform to purely educational specifications.

But given what some believe will be a period of federal cutbacks in supPort

of instructional technology, many of the large systems producers are, as mentioned .

earlier, cutting back and moving toward marketing more traditional types of

instructional materials, developed by and sold through well-established (and

recently acquired) subsidiaries experienced in making and selling traditional

educational products to a traditional educational market. As Edward Katzenbach

put it before he vacated the presidency of the Raytheon Education Company: "The

money.is not in the new stuff, it is in the old stuff." From a "hard-nosed"

business standpoint, continuing to sell the "old stuff" may be the best possible

solution to industry's present frustration with the peculiarities of the education

market. Thus, for the tim 'being, there could be no discernible division within

11



the industry--only intensified competition among the "old pros" selling traditional

mass-irz tructional products dressed up with new packaging and sportin6 new labels

which carry symbols of the prestigious corporations that are now standing behind

the old familiar names. Those who rationalize the desirability of such a situa-

tion point out that, "We have never really made use of all the things already

available for use in education," adding that, "Most schools do not have enough

readily available films and other media including books," and capping their ar-

gusnents with, "There are school systems where students don't even have their own

textbooks for each of the courses they are taking." For such people the better

distribution through more massive markeang of existing mass-instructional pro-

ducts seem to be the best and only economical solution to the problems of both

the education industry and the educational system it serves. The only problems

not atit to be solved by this possible turn of events would be those of the ' "ul-

timate consumer" -- the individual learner.

IV. The Immediate Outlook and the Conditions Necessary for the Future Growth
of Effective Instructional Technology

If this is indeed the turn that events take in the future, what will the

effect be on the three trends we identified at the outset? (the trend toward

more complex and more expensive patterns of development and the building of inno-

vative multi-media instructional systems; the trend toward the development of ra-

tionally based instructional technology., and the trend toward the use of the

new instructional technology to individualize instruction). In returning to

look again at these trends after an examination of some of the economic and

political factors that surround the changing education industry and which contri-

bute to the peculiar nature of the educational market, we cannot be encouraged.

While the trend toward more expensive materials will undoubtedly continue, this
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increased cost is apt to be paid fOr more or less traditional products sold to a

market supplemented by federal funds that must be spent in a given year. The

trends toward the development of a rationally based technology of instruction and

toward individualized instructional systems are apt to be talked about a great

deal, but probably few materials will appear which have been systematically de-

veloped and thoroughly evaluated to the point where they will be demonstrably

effective within an individualized instructional program. Those so developed will

undoubtedly be too few to makers. significant impact. What then of the continued

growth of these trends toward the improvement of American education? Such growth

depends on three things -- one: our society's willingness to pay the full cost

of adapting educationalfcurricula for individualizing instruction; two: the ability

of the developers of new instructional artifacts to make materials, equipment,

and systems that are continually adaptable to the changing needs of individual

learners; and three: the willingness of professional educators to use and shape

these technological artifacts by responsible, on-going evaluations of their

performance in a range of instructional settings.

Were these three things to occur on a reasonable scale, we might indeed

expect to see great strides in instruction at all levels of education. The fact

that none of the three is likely to occur to anything like the degree needed to .

cause significant increase in the development of effective instructional tech-'

nology during the next decade indicates rather clearly that certain conditions

necessary to that growth are not present.

Those conditions are not as simple as a lack of acceptance of new approaches

to instruction on the part of educators. Contrary:to the opinion of those who

would place all blame on the immobility of the educational establishment, there

are enough educators willing to introduce effective new instructional technology

to bring along their colleagues during the next decade. What is lacking is under-

standing of how to do what needs to be done to develop a really effective new

13
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instructional technology.

Practically all present attempts to create effective instructional materials,

equipment, and systems suffer from an incomplete cycle of development. The truth

of the matter is that although developers of instructional technology have learned

a good deal about the nature of the full developmental cycle they have not learned

all they need to know, and, because of inertia and the exigencies of the educa-

tiona] market place,they have not applied what they have learned. Many 'people, both

in the education industry and in the schools, seem to feel that the first problem

is what products to make. That will always be a problem, but the problem which

industry, the schools and the government should address first is how to make pro-

ducts that are effective. Educators and school board members have listened to a

decade of excited claims and testimonials about new technology with no clearly

evident increase in effectiveness of instruction. In time these purchasers will

begin to demand a guarantee of a product's effectiveness. They may question why

a nation which can put a man on the moon cannot plan for effective individualized

instruction. They may even demand the recall of entirely ineffective systems,

which can have as high a potential for danger -- though of a different sort -- as

a defective carburetion system in an automobile.

While such a situation is conceivable, it is not likely to occur immediately

because, as the educational market is now constituted, the increased cost of

transforming products that are educationally attractive into products that are

also educationally effective would have to be passed on to the consumer. At present,

the consumer is in no position to absorb these costs. Given a choice between a

product which costs "x" dollars and may or may not be effective, and one that costs

"x+" dollars and will probably have to be rewcnl:ed by the producer and adarted

to by the school system to be made effective, most educators will select the less

fr\,



expensive product. Of course, were the school system guaranteed that the product

would be immediately effective, thsy might very well be willing to pay the higher

pricee But given the nature of instructional technology, it is not very likely

that such guarantees will be forthcoming. Therefore, despite the fact that

there are likely to be more and more demands for effective instructional technology

during the next decade, it is questionable whether the Conditions or clinate

necessary for the development of instructionally effective technology will be

present. Yet "effectiveness" I technology's most essential attribute; i.e., technl-

logy is mah's process of organizing his mental and material'resources to do what

wants doing effectively. In the process, efficiency and economy may also be

achieved, but they are valued "side effects" which may or may not occur. For

too long, technology has been applied to education in the hope of achieving

efficiency and economy -- hardly, if ever, has it been viewed as that element

within education that lyas to do with achieving educational effectiveness. Since

that day a decade ago, when the deciSion was made that the United States would

put men on the moon, the central concern and only acceptable criterion of sUccess

has been to get them there and back effectively. Once we accomplish that, we

will then begin to concern ourselves more with how we can get people there more

efficiently and economically. (Had the recent Apollo 8 Mission been done more

economically or efficiently, but less effectively, it would not have been any .

more impressive, and could have been tragic.)

The fact is that the same sort of commitment to effectiveness Simply does

not exist within our society when it comes to instruction. Were it to exist

during the next decade and were the commitment to be backed up by $20-billion

of federal support*, there is little question that we would be able to boast of

* This is approximately the amount spent in a decade on our space program.

Much of the money has been granted directly to industry by NASA.
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having created the world's first universally effective instructional technology.

In time, it might even become "efficient" and "economical."

V. How Progress Toward More Effective Instructional Technology Might be Made

All this implies, and I think correctly, that whatever small vogress we do

make toward a more effective instructional technology during the next decade will

depend on the ability of school boards, educational producers, federal funding

agencies, and the citizenry in general to tolerate what may be construed as

inefficient and uneconomical practices in the effort to produce instructional

systems that work. This tolerance must take a number of different forms. For

the companies in the education industry capable of such tolerance, it will

mean a willingness to forego immediate profits and "hang in there" for the long

pull (something many companies have talked about but which few are doing). It

will also mean a willingness to develop a demonstrably effective product (perhaps

just one to begin with that is effective with only one type of learner). In

addition, it will require a willingness to keep in touch with the users of the

product (both students and teachers) to be sure that it is working as effectively

as possible, and to revise and redesign faulty elements. (This implies the on-

going training of teachers in the use of the product in some instances.) Finally,

(and this will be the toughest one of all) it will mean the willingness to fore-

go the ingrained prejudice that those instructional products are best that sell

best, whether effective or not. In an "unnatural" market where companies supply

"educational consultants" to write requests for federal funds with which to purchase

what is available, the 'hatural" evaluation of products by the market place cannot be

relied upon.

Of course, few education companies can at present afford to gamble on the

corporate strategies implicit in the above four points. However, it seems

likely that more of them would be willing to carry out these strategies if federal

funding were directly available to them to develop effective new products.
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What this implies for federal funding is a greater willingness to provide sub-.

stantial incentives to companies ready to take on a sustained (perhaps ten-year)

commitment to the building of effective instructional systems. Under the present

style of federal funding, such a relationship to the commercial sector is not likely,

but when one considers thot for the pnst ten years the federal practice of sup-

plying funds for buying traditional technology has not only been sustaining but

supplying an increasingly rich diet for those within the commercial sector

content to market traditional instructional technology, the changes proposed here

seem justified.

Now there are those who may argue that the large amounts of federal support

that have been made available for the development of computer assisted instruction

(CAI) during the last few years is proof that this type of federal support is

already available to industry. This type of support is not what is being described

here. The support for CAI did not include commitments from and to companies

in the education industry to support the sustained development of that technology

over a number of years along with a program of ongoing evaluation in terms of

its effectiveness on learners. While federal support of CAI has been large, it

has also been largely unsystematic with the hope-of efficiency and economy

taking precedence over the concern for effectiveness. Furthermore, because it has

been support specifically for CAI, it has put the Office of Education in the

position of seeming to favor.CAI over other aspects of instructional technology.

A different pattern of funding would be necessary were federal funding agencies

to help sustain the development of the effective use of technology in education

during the next decade.

It would be presumptuous to say precisely how this should be done, but it

is clear that in general the federal government should be willing to make a

411.11
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significant amount of money available through whatever channels there are (a

Commission on Research, Innovation and Evaluation in Education of the sort

recommended in the recent report of the Committee for Economic Development might

be an excellent mechanism) to any company willing to undertake the development

of a specific instructional system or artifact to the point at which it is reox-

larly achieving a designated set of objectives in a significant number of school

systems that have voluntarily elected to use the system at local expense. Pro-

posals might be granted support on the basis of formule ccmtaining such factors

as: "innovativeness," "the educational need being responded to," "the amount of

investmcnt the company is willing to make relative to the estimated cost of

development and the size of the company," "the number of pilot school systems

which have commdtted in advance to use the product until it is prlven effective

or discarded," "the ulti,late contribution the product might make to the growth

of instructional technology." Special recognition of some kind might be given

to those companies whose products eventually proved effective in a wide

range of schools. A product's effectiveness would be judged on the basis of the

effect the materials were having on learners and on the willingness of a sig-

nificant ma)ority of the pilot schools to adopt the product at local expense once

it had been developed. Ideally, any company having an adequate nuMber of pilot

schools might be gtven one such grant on request.

It may of course be arved that such a program would constitute an intrusion

upon the working of the "natural education market." But that market has been

"unnatural" ever since the National Defense Education Act went into effect, when

schools were given money to purchase either "more of the same" or a variety of

new products of uncertain effectiveness. The companies that have benefited from

this pattern of federal support to local purchasers may feel that there is nithing

18



unnatural about the pattern at atll, but the fact of the matter is that, as has

been shown, this nourishment has tended to put fat rather than muscle on the

growing field of instructional technology. Furthermore, this pattern has tended

to produce sales and profits for comanies with established market visabilitY

while less well-established companies with more effective products have difficulty

competing in a market where effectiveness is not rewarded byadequate support or

recognition. By means of the plan suggested above, all companies, large and small,

established or new, independent or part of a conglomerate, would have an equal

chance to acquire proportionate developmental subsidies. That is, the formula

would allow a smaller company undertaking a million-dollar product development

project to acquire a subsidy of, say, $750,000 while a company that was four times

as large might be able to acquire only $250,000 for a project of the same size.

This aspect of the plan would greatly lessen the possibility that the education

industry will coagulate into a few large producers living on federal subsidies.

There is also a need for this kind of sustained commitment on the part of the

schools as well as government and industry. Too often during the last decade

educators have rushed to use a promising product of the education industry only

to abandon it at the first sign of difficulty, or on occasion, because federal

funds were abailable for an even more promising "innovation" in the same area.

However, it seems likely that there are enough school systems willing to commit

themselves to the voluntary and sustained use of a particular artifact or system

of instructional technology until such time as both they and the producer of the

product agree that it is providing effective instruction -- or should be abandoned.

At the point of judging it to be effective, presumably the school system would be

willing to adopt the product for broad and continued use,at its own expense.
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As indicated earlier, a company would have to enlist a number of such

volunteer pilot school systems in order to qualify for a product development

subsidy or grant. If, at the end of a number of years of sustained development,

the majority of -c.hese volunteer'systems decided to purchase out of local funds .

the materials equipment and (presumably) services required for continued use of-

the product, it might reasonably be concluded that the product had been proved

effective, at least, for the types of student using it in those volunteer schools.

Given this specific concrete evidence in the form of a commitment on the part of

the pilot school systems, it is likely that other school systems would feel they

could move with confidence to adopt the materials.

A second thing that the educational community could do (and in a sense is

beginning to do on a modest sc9.1e*) is to sustain a self-supporting cooperative

exchange of information about the effectiveness of specific products of instruc-

tional technology. When fully developed, this exchange will give all cooperating

school s stems and companies ready access to impartial, accurate, and up-to-date

information on the performance of specific products and services being marketed by

the education industry. Such data would be used to prepare "product performance

profiles" describing a product's ongoing record of use with specific types of

learners in schools across the country. These data would be collected from teachers,

students, and supervisors, and made available through an independent, non-govern-

mental, non-industry "professionals' cooperative." Decision-making based on such

dependable information could go a long way toward guaranteeing an effective

corrective feedback" to the education industry -- a feedback based on continuous

product evaluations by teachers and their students.**

* See Stake, Robert, "Designing for the Future: an Eight-State Project "

Planning for Effective Utilization of Technology in Education, 1968,

pp 302-307.
** See also, Komoski, P. Kenneth, "The EPIE Institute, Improving Educational .

Technology through the Exchange of Product Information," Proceedings of Proiect

Aristotle Symposium, 1968.
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Were significant commitments to be made by industry, the federal government,

and the schools, real progress toward effective instructional technology might

be made in the decade ahead. At present, only partial components of this inter-

dependent system exist.* That is to say, there are a few companies that seem

committed to a sustained effort to develop their products through to the point

of effectiveness. Likewise, there are schools (more than many people suspect)

willing to work in a sustained way with such companies. In addition, a signifi-

cant effort is being made to build a cooperative exchange of professional infor-

mation on product effectiveness. However, there is no available mechanism for

sustained government support for those companies and those schools willing to

do whatever it takes in time, talent, and effort to develop effective instructional

technology. Until such financial support is broadly available, we cannot look

forward to real progress in the development of this emergent technology.

VI. Epilog

As we have seen, the education industry is no longer what it once was --

a specialized off-shoot of the publishing business. At this point in our history,

it has the potential of becoming a unique, extremely large, and profoundly im-

portant.industrial and social phenomenon in American society. The great electronic

boom the fifties and sixties has made possible heretofore undreamed-of in-

structional techniques, as well as changing radically the environment in which the

learner exists.

Thus, the continuing increase in the size of the American educational enter-

prise since Wbrld War II and the dynamic nature of the American economy and its

* See Komoski, P. Kenneth, "The.Second Industrial-Instructional Revolution,"
Keynote - 14th Annual Educational Media Conference, University of Iowa, 1968.
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growing dependence on educated manpower, have inevitably made technologically-

oriented corporations aware of the direct pragmatic value of education not only

to their own well-being through trained manpower, but as a newly developing

market for educational products and services. The emergence of what has been

called "the learning society" is a major reason why corporations have felt they'

would not only do well by actively entering the education market, buy why many

have talked about doing "Food" as well.

Whether they can manage to do either is, at this point, far from certain.

The position of this "position paper" is that the answer to this important ques-

tion is not entirely under the control of this new industry nor should it be,

no more than it is, or should be, under the control of the federal government, or,

for that matter, the educational establishment. Nor is this a question to be ans-

wered.in a general sense, definitely and once and for all. Bather it will have

to be dealt with over and over again in terms of specific products that mill have

to be shaped and reshaped by educational producers, practitioners, purchasers

and, hopefully, by the ultimate educational consumers -- individual learners.

The suggestions made in this paper, if carried out, could increase the number

of times this question is answered in the affirmative during the next decade.

r 4

22

.4.4,444446 -

1


